Introduction
In dairy cow the production traits are considered as primary and health, fertility and longevity as secondary or functional traits. During the last three decades with the improvement environment of factors (nutrition, hygiene and management) and genetic selection resulted the increase of milk yield. The 305 days of milk yield in Holstein cattle increased from 6500 (in 1970) to 9000 kg (in 2000) (9) . Up to year of 2000 in most countries the functional traits were not considered in breeding programs. The decrease in fertility and longevity of the cows caused these traits to be considered in breeding program of different countries [1, 2] . The longevity is an important functional trait for dairy cow breeders. Higher longevity in a herd reduce the replacement costs and improve the average herd yield through an increase in the proportion of cows in the higher producing age-groups and genetic selection for production.
The low heritability, lack of repeatability, sex limited and voluntary culling of the cows by farmers cause the genetic evaluation of the trait to be limited. In most cases the evaluation of the animals for this trait is through genetic correlation of production and type traits with longevity [3] .
Genetic Evaluation of Survival Traits in the Holstein
Longevity defined as lifespan, length of productive life (LPL) and functional productive life (FPL). Lifespan measures interval between birth and culling. Length of productive life measures days between age at first calving and culling. The Length of productive life corrected for milk yield is functional productive life. Longevity is affected by a number of non-genetic effects. The involuntary culling is defined as the removal of animal from the herd according to the health or fertility problems and the animals culled for low yield are in voluntary category. A well-planned herd is the one in which the manager can control high proportion of culling. Longevity is mostly determined by producers but breeding program can increase longevity in dairy cattle with the trait assigned in the selection indices. For this purpose, breeding value of the animals for this trait should be predicted and used for selection. Different studies suggest that by the increase of age of first calving the risk of culling in dairy cattle would be increased [4] . The heifers calve between the ages of 18-24 months will last longer than heifers calve at ages of more than 24 months [5] .
The aim of this study is genetic evaluation of survival traits in the Holstein cattle of Iran.
Material and Methods

Data set structure
A data set of information from 75991 Iranian Holstein dairy cows was used for this study. This information was obtained from the animal breeding center of Iran. The data set consisted the culling date of 36340 cows (uncensored) and 39651 animals culling dates was not recorded (censored). The data recorded from two years 1993-2014 from 65 herds. Records of the cows with age at first calving less than 600 and over 1200 days were removed from the data set.
Statistical models
The FPL was estimated using model 1 [6] .
Where, FPL ij : functional productive life of cow i in herd j; LPL ij : corresponding length of productive life of cow i in herd j; y ij : percentage of 305 days milk yield of cow i relative to average 305 days milk yield in herd j; : mean percentage of milk yield of all individuals relative to average milk yield over all herds; b 1 , b 2 : linear and quadratic regression coefficients of functional productive life on the percentage of milk yield of the individual cow relative to herd average milk yield respectively.
Multivariate analysis for length of productive life and production traits was carried out using model 2: (2) Where, y ijk : observed value for longevity or production traits; µ: population mean; HYS i : fixed effect of HYS, B j : random effect of animal; (A k -Ā) =deviation of the age at first calving associated with y ijk from the average age at first calving (days) fitted as linear and quadratic covariable; b 1 , b 2 : linear and quadratics regression coefficients of y ijk on the age of first calving respectively; e ijk : residual effect.
Analysis
The GLM procedure was used to determine the variation of the trait. The (Co) variance, h 2 and genetic correlations were estimated with multipletrait REML with an Animal model using Wombat package [7] . To increase the accuracy of genetic parameters the information of the herds with at least 100 records of length of productive life and sires having at least 20 daughters were kept in the data set.
Results and Discussion
Descriptive statistic of the traits under study is presented at the Table 1 . The average 305 days milk yield in years 1991 to 2011 increased from 7000 to 11000 kg. The mean of length of productive life in years 1992 and 2007 were 2000 and 1000 days, respectively. Some researchers have reported a negative relationship between longevity and milk production [1, 2, 8] . The mean of lifespan and length of productive life were 1710(±721) and 954(±716) respectively. [4] . The average length of productive life for Holstein cattle in US declined from 3.2 years in 1980 to 2.8 years in 1994 [8] . Decrease of longevity in dairy cattle happened in many countries in the last years. There was a negative genetic trend for longevity up to 2000 in various countries, but desirable genetic trends afterwards. The upward genetic trends is a reflection of increased attention on longevity in national selection indices [3, 9] .
Heritability estimates for LPL and FPL were low ( Table 2 ) and in agreement with results from other investigations [3, 10, 11] . Because of culling a cow is a personal decision of the farmer, it can be reason for the low heritability of the trait. The literature show the heritability estimates for LPL are higher than FPL [10, 11] . The correction of LPL for milk yield causes a proportion of genetic variance to be decreased and as a result the heritability of FPL to be less than of LPL. Genetic correlations of LPL with milk and fat yield were negative. These values were lower than estimates reported for Swiss brown [11] , and for Holstein [10] . Genetic correlations of FPL with milk and fat yield were positive. The same correlations between FPL and these traits were found in literatures [11] . The phenotypic correlations between length of productive life and production traits were close to zero, which indicates that the adjustment removed phenotypic part of variance due to milk yield [12] . Low phenotypic correlations between production traits and FPL are reported [11] . 
Conclusion
Due to the decline in length of productive life also the low heritability and genetic correlations with production traits for longevity, with diagnosis of the involuntary culling in herds is possible to increase the longevity.
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